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Abstract

Business cost is acknowledged as one of the pesrih SMEs research. In this
study, the business cost of SMEs in Shanghai wiasapty measured using Factor-
Entropy analysis method. The purpose of this stady effectively resolve the issue
of simplification and assignment evaluation indgstem on business costs of SMEs
in Shanghai. However, this study uses factor amalys interpret the data on
indicators, through a cross-sectional survey, cmgig the objective empowerment
with entropy method. It was shown that factor-epyronethod to evaluation index
system has advantages. The samples selected inv&d@eexecutives and managers
of 16 SMEs in shanghai that are in support of theetbpment funds of Shanghai
SMEs in China in 2013. Finally, Factor-Entropy aiséd method is a combination of
subjective and objective evaluation method, which the indicators of the main
component indexes calculated entropy valves antingowith scores. The results
show that the impact of the external environmendli¢fes and market-oriented
operation) in the Multi-target of Business-cost vgagnificant and positive. The
value obtained in this study is to provide an aggtlle unigue measurement method
to situations where the necessary information ssifficient for complex or fuzzy
systems and relations, and mainly identify and watal information of business
costs in small medium-sized businesses in Shanghai.
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I ntroduction

In recent times, the business costs in ShanghanaCim the index
system, has been high, especially when comes tw, ladowv materials
and environmental resources. Facing RMB appreciaaod "re-
industrialization” trend in developed countriesydoost era has been
away from small cities in China (Christina Nels@911) let alone
Shanghai. In particular, SMEs (Small to Medium-diEmterprises) in
Shanghai lie in the global industrial chain-end,ickhrely on cost
drivers. It is imminent on how to reduce the cdsti@ng business for
SMEs in Shanghai. Research on the cost of doingéss for SME
has been one of the most important research fiesldseacroeconomics
and other aspects that have been studied.

For example, JIANG Yi-ren, Vice Mayor of Shanghduyring the
opening meeting of the Third Speech Economist Rtaiotel on
Shanghai on February 28 in 2002, said that Shanghlastrive to
reduce the cost of doing business with investaeng) 2002). Since
then scholars have embark on a wave of study omdss cost in
Shanghai, For example, Ann (2004), Pan (2005), R@®6), Shi
(2007), Chen (2010), Zhou and Sun (2011, 2012 ad®)2énhd many
others researchers examined the cost of businessdustrialized
countries. While each of these studies greatly rdmries to the
research field, studies on the measurement of essinost of SEMs
are very limited.

The recent PRC government policies will help inseethe cost of
doing business in China (Christina Nelson, 201IMES are the
lifeblood of modern economics (Ghobadian & Galled996).
Undoubtedly, Shanghai SEMs constantly meet the leiggs of
changing the environmental factors in business, 8MEs have
solitary features that differentiate them from nedikg operation.
Nonetheless, SMEs are often neglected in the coofdxusiness and
society theory building (Rajet al., 2011; Kumaret al., 2012). The
high business cost is the reason for the diffisultvival of SMEs. In
such a situation, the awareness of the natureeobtisiness cost will
help in the management of SMEs. In this researehcalculated and
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evaluate the information on the cost of doing bessnfor SMEs in
Shanghai using the Factor-Entropy analysis method.

However, this study takes into account the spebiiisiness cost of
the Shanghai SMEs goals that is more related tdidie of policy-
oriented, technological innovation, resources ame ¢nvironment,
and market operations (Zhou & Sun 2012). This meseguestion
based on how to evaluate a multi-target business @b SMEs in
Shanghai, which is hard to measure. Thereforefefar targets with
less skill to overcome the drawbacks of subjectirgowerment, the
combine factor analysis and entropy methods, wheke some
science to a certain extent, were used (Zhou & 2043). In this
study, it was discovered that the approach corgguyositively in
calculating the cost of doing business for SMEs amévaluate the
information. Also, the approach tries to identif)etmost important
routes in improving the performance of SMEs’ (Leteal., 2008).
However, the information is not sufficient enough the case to give
an accurate quantitative evaluation value, anddeesevaluation
research on how to make and evaluate multi-ateibstrelatively
small. To the best of our knowledge, few studiegehzeen carried out
on the existing approached, even with theoretigplagations of the
measure of information and practical applicatiamsarious business
and management backgrounds.

Based on the results of previous studies on homdasure and
evaluate the cost of doing business for SMEs imn§éai this study
was aimed at constructing a comprehensive anatysthod to solve
the problem.

Literaturereview

Realistically, business venture should be shortrddw cannot cover
the costs required to be in business or the capatplired for future
growth and to stay in business (Carl, 2006). Tilueegfthe importance
of business costs for enterprises is shown. Indhisle, we use the
term “business cost” to represent the costs reduice be and to
Maintain and develop in business. In this studg,adbmponents of the
business cost were extracted. Louis (1998) moni&trsexpenses,
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including electricity, insurance, rent, equipmesit,., to determine the
increases that may be expected. He also deterrhi@evalue of
maintenance contracts on a business equipment ladtype of
products that are more cost-effective to buy rathan lease. But how
to properly evaluate the cost of doing businedhesmost important.
Moreover, the kind of method to be used for evatmashould be
considered, especially method that propose a quoitgplex matching
model with capital accumulation, liquidity constres and human
capital, which prevent them from clearly evaluatithg basic non-
linearity’s embedded in the matching approach ([@kaner Hainault
et al., 2010). Moreover, all these additional featuraads about very
small business cycle costs. Therefore, in thisysttiee methods of the
business cost in Shanghai were divided into thseexalained further.

First, is the comparative analysis method. The nass cost of
Nanjing, Wuxi, Kunshan, Ningbo and Shanghai wemagared (Ann,
2004), and a comparative study was carried out han leével of
business cost structure of six eastern coastalires (Zhouet al.,
2012). Further, it has been shown that studiesoomparative analysis
were mainly on various regions within business s;osimong the
various components, each component can explaindifierences
between regions of specific indicators. Howeveesthindicators of
studies are too specific. Although, these studastprovided a good
contrast of this phenomenon, the performance irapbos of this
strategy to SMEs and regions in which developmentain under-
explored.

Second, is the comprehensive evaluation metholdearapplication
of subjective weighting of Evaluation method, su@s the
establishment of a system of three indicators dteoto measure the
cost of doing business, and the use of Delphi nte{Am et al., 2004)
and selection of AHP method (Ski al., 2007) in assessing the
weighting factors (Chen, 2010). Empowering subydstiis relatively
strong, which would lead to a factor assessmerttighégoo high or
low. The true objectivity of the evaluation procesaffected.

Third, there is a comprehensive evaluation methatl is based on
an objective evaluation of weighting method, suslihe use of factor
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analysis to determine the significant impact ofimas factors on the
business costs of foreign direct investment (amal., 2005) and
decomposition model of business costs (Guo, 20063. applied to
the structural model and the DS evidence theory ehaed in
corporate relocation decisions of case applicatinalysis (Zhou &
Sun, 2012). Based on a comprehensive weighting adetand
Empirical Research on entropy correction, the Gihowis used in
regional business costs (Zhou & Sun, 2013). Altipudpe latter
adopted an objective weighting method, this artitlas some
instruction that are too small for index classifica and as such, does
not reflect a comprehensive information.

Few studies of capital components and social enments within
the business cost of SMEs have been carried au, iioth theoretical
and empirical point of view (Zhou & Sun, 2013). Hower, in view of
the inherent uncertainty and information involvedsiome practical
situations, wit was found that the mentioned messuindeed,
encountered epistemic uncertainty, relevant toesive information
deficiency derived from the missing data or comftig evidence.
Based on the difficulty in measuring the multi-\eirgf business-cost,
this study chooses a comprehensive evaluation rmedimol Factor-
Entropy analysis method, which is a subjective @a@n method
indicator of the main component indexes and objectalculated
entropy valves, and sorting with scores. In thiglgf these methods
are used in the evaluation of factor of businesstscin order to
determine their suitability for SMEs in Shanghai.

M ethodology

Factor analysis

Factor analysis was first proposed by Charisa Spa&arn 1904, an
American psychologist whose basic idea is to measure multiple
indicators, using a linear combination of a fewgnoial independent
factor, which in the end, can reflect the main sage of the original
multiple measurethdicators(Haoet al., 2003).

Assuming the number of samples to be evaluated, i
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Shanghai SME evaluation as p. The original variabteex denote
X1,X2,...,Xp, their integrated indicators and targets for the new
variables are £Z5,..., Zn (Mm< p):

Zl = ’11x1 + /12X2 T ot /pxp
Zz = /21X1 + ’22X2 ot ’axp
Zm = Imlxl + /m2X2 + ot Impxp

Simplified:

Z= (/inp)nmehe coefficient/;is determined by the following
principles (QIU W. H., 2002):

1. Zand 4(i, j, ij=1,2,...,m) are independent of each other,

2. Zy is Xy, Xa... X, the greatest in linear combination of all

variances.

Z, and % are not related. £ and 4, 2, ..., Z m - 1) are not
associated with X X», ..., X.. Zn and are all linear combinations of
the greatest variance. The new variable indexgesZZ...,Zm (M<p)
are referred to as the original variable indicatwrX1,Xo,...,Xp, which
are the main component; 5 the proportion of the total variance of
the largest, with Z...,Z, variance in descending order (GUQOY, 2002)

Entropy method

Entropy is a thermodynamic concept. In 1948, CE n8ba
introduced the concept of entropy in the informatilbeory, which put
forward the "information entropy" concept. It igreeasure of system
uncertainty, or the degree of ordering of the systithe greater the
entropy, the greater the uncertainty of variabdes] the greater the
amount of information required. In a system thatmere orderly,
entropy is lower, while in a system that is morafase, the entropy is
higher. According to the basic principles of infatmon theory,
information is a measure of the degree of ordenohghe system,
while entropy is a measure of the degree of disoodéhe system,
both absolute values are equal, but opposite m &gtropy method is
passed in accordance with the amount of informatmrdecision
makers for each indicator to determine the rightesiof the
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corresponding index weight (QI1U, 2002).

Assuming the number of samples to be evaluatediatiexes of
Shanghai SME business cost is m, the index datexnimdenoted by
Z=(Z;) nxm for some index ¢ information entropy. In the entropy
index of information entropy, a smaller index valunlicates the
degree of variation, which consequently result teater amount of
information provided, greater share of the weigimd agreater
comprehensive evaluation of the role of entropyny@osely, the
greater the entropy, the smaller the index valdecates the degree of
variation, the smaller the amount of informationypded, and the less
weight in the evaluation of the role of entropy ¢&hal., 2005).

Ideas and steps of factor - entropy analysis

Factor- entropy analysis method is not a simplelioation of these
two methods. The traditional methods only cons@esingle factor:
the evaluation indexes of business cost that arsalely. The factor-
entropy method function by measuring the index rimation size in
order to evaluate simultaneously the accuracy dmd of index
information. It helps to solve the multiple fact@galuation problem
when applied in any field. The domain of entropyoidy limited in

the positive number, which limits its applicatiom this article,

entropy analysis method can deal with the negatiwvaber (Qiu W.
H., 2002). In this study the following set specifsteps were
considered:

1. Raw data normalized.

Select n numbers of Shanghai SMEs, the initial iess cost index
number isp, the matrix X=(§) nxm A=A>...2A, , where X denotes
the item j business cost index data i of ShanghdtS

2. Standardized matrix calculated correlation matrix.

Initial financial indicators standardized, elimimat indicators
incommensurability, and reveals a new data matsx falows:
Y=(Yj)nxp, Among

X X (,j=1,2,...,p) .

Yo~ var(xj )
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3. Calculated eigenvalues, eigenvectors.

We can calculate the correlation coefficient maRixR;(ij=1,2,...,p)
of the original variables. ;Yand ¥ correlation coefficient is calculated
as:

S (Yo Y) (Yoo V)
R- —_ k=1

Ji(vki VPRV, )

4. Calculating the variance contribution rate and cumulative variance
contribution rate.

When the characteristic  equatidvE-R((=0, eigenvalues
Ai(i=1,2,...,p). Since R is a positive definite matmeigenvalued; are
positive, and arranged in order of size, thatigA,>...2Ap=0. The
characteristic value is the variance of the priatgmponent, which
reflects the size of the object being evaluated destribe the role of
each main component. ThenR-A[JU=0 in order to determine the
matrix of eigenvectors of U.

5. Extract iscalled before the m factor or principal components.
The essence of the Factor calculated contribut@ and cumulative
contribution rates is to determine the number aiggpal components
factor. The contribution rate factor Ag’_,%;, then cumulative
contribution ratey7:, i, [E5 N

Generally, the cumulative contribution rate is 8005%. The
eigenvalued\1=A,>...2\, corresponding 1, 2,..., p and n¥p) as a
main component. SPSS 19.0 statistical softwaresésd uo calculate
the eigenvalues of the contribution rate and cutivelacontribution
rate in order to determine the main ingredients.

6. That the cumulative contribution rate above 80%.

The compnent load calculation is used to deterrtiieevalue of the
principal component indicators. New economic sigaifice of each
main component gives a reasonable explanation.
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7. Determination of the main component indexes.

By establishing a principal component index matiéx=(Z
Z=(z,)

ij)nxm’

with poor transform non-negative treatment.

;- z”.—minj{aj}
: maxj{a,-}—mi”j{%} z,0[0] .

8. Non-negative processing of component index matrix.

The calculated item j No. i index value of the pdmn of enterprises
standardized indicators is as follows:

Z,
— )
pij -

i=142,..n,j=12..m)

e

1)

=

9. Calculating the entr opy and entropy weight.

Calculating the entropy for item j index, where Kk Boltzmann's
constant k>0, so that k=1/Inn:

g =Ky, Inp, (=12..nj=12.mP<e=si
i=1

10. The comprehensive evaluation scoreis calculated.

Calculate the coefficient of variation in item jdinators. For item |
index, the greater the difference in indgx, the greater the weight

right on the greater role of program evaluation k®she difference
coefficients g g=1-g, when gis larger, the more importance of item j
indicator. According to the calculated entropy.rpy j indicators are
(Zhou & Sun, 2013):

w=—9 (1< j< m)

29,

j=1
Calculation of the enterprise comprehensive perémue scores:
m

S;=> w,p,;(=12,.. n,j=1,2.. m).

i
i=1
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Empirical Research

Resear ch framework

As mentioned earlier, the objective of this studyte use Factor-
Entropy analysis method to evaluate and examinenidia factors of
business costs of SMEs in Shanghai. The main fadtfobusiness cost
include the basic accounting cost (commercial itsesl and land
costs, labor costs) and transaction cost (theiefffty of government
operations, market-oriented, cost infrastructureesearch and
development capabilities) (Suand Sun, 2011). Aaeteframe has
been developed as illustrated and it is a simpkali model consisting
of four categories. At the same time, the dire¢atienship of the
capital market and the external environment forasi@blishment and
development of SMEs in Shanghai is the dominantefoiWe first
constructed the model of development from the matspe of the
development of SMEs. In starting a business coshagement,
especially from people, objects, markets and gowem, four areas
need to measur. Their evaluation index systenrigtsired as follows
thus explained.

However, policy-oriented, technological innovatidiactor costs
and markets indicators are the four sub-systenBMIEs in Shangai.
The policy-oriented sub-systems includes three catdrs: "the
proportion of social credit system {)Xthe administrative fee income
accounted for the proportion of local general budgeenue (%) and
total tax revenue/GDP gX'; the technological innovation subsystem
comprised of three indicators: "million patents rgeml (X;), the
number of people with professional technologys)(>personnel,
workforce training number @f"; the factor cost subsystem comprised
of two indicators:" average wage {Xand fixed asset investment
financial proportion of loans X'; While market operation subsystem
comprised of two indicators:" expenditure / GDPy)(>dnd the per
capita investment in fixed assets{X(Table 1).
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Table 1. Shanghai SME Business Cost | ndex

System No. M eaning
. X1 Improve the ability of social security
Policy
. X5 Government resource costs
-oriented . .
X3 Government resource allocation capabilities
Technology X4 Knowledge resources
. Xs Human Resources
Innovation
Xs Human Resources
X7 Human Resources
Factor cost - . .
Xs Financial cost of capital resources
Market operation Xo Degree of development of the market
P X1g Potential market growth rate

Sample and data

In the current study, based on the aforementionatliation structure,
a comprehensive evaluation system that is morentsite and
operable was carried out on business costs of $laanghe scope of
the study has limitation within the scope of SMHis $Shanghai.
Questionnaire protocol was used as the primary meain data
collection.Based on the definition of the Statistical InforrmatCenter,
small industries are defined as those having lkas nine members;
industries having fewer than 50 personnel can bedc&MEs (Talebit
al., 2007).We find a certain special object to research innghai.
According to the first batch of development fundtended for SMEs,
36 projects were supported for research on ensergn Shanghai
SMEs in China, 2013, with a total funding of 15.d4fillion RMB
(http://www.sheitc.gov.cn). The categories of furade divided into
two. The first funds category is listed as fost&MESrestructuring
project. There were 27 companies, such as Shanghm Electric
shares limited company, Shanghai Xiao N G sourcseaf food and
beverage management companies etc. Another masgast of
project is the broadening of the financial chanrels SMEs. The
companies should not be less than 9.

Among the 36 enterprises, 16 SMEs were randombctsd as the
research object: Shanghai CITIC Health Pharmacdutio., Ltd.,
Shanghai Airlines Pentium construction Engineeri@g., Ltd.,
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Shanghai DESANO Pharmaceutical Co., Ltd., Shandgbhaensi
enterprise Development Co., Ltd., Shanghai Bluefraghnology Co.,
Ltd, Shanghai Manhattan Aluminum Co. Ltd., Dr Quran
Optoelectronics Technology Co., Ltd.,, Ken-Buda tetbgy Co.,
Ltd., Shanghai Lame Thailand CNC machine Co., btttj Shanghai
Galion new software Co., Ltd. Among the aforemeamdi enterprises,
five of them were randomly selected as a sample
(http://www.sheitc.gov.cn/gg/659905.htm). The syrwdata have a
dedicated team to analyze the data evaluation MBsSvere selected
from Shanghai Ministry of Commerce Directory to epe malil
survey with executives and managers of 36 SMEshan§hai. These
firms were selected in accordance with Pelham’9T)®nethodology.
Out of 369 received questionnaires, 47 were usaledsl3 were void
due to multiple responses. Ultimately, 309 questamres (84%) were
left, which were used for the statistical data gsial The respatent
characteristics are as shown in Table 2.

Table 2. Data | ndex of Business Cogt Shanghai SME in 2012
Enterprise X1 X2 X3 X4 X5 X6 X7 X8 X9 X10

ooBO 533 411 1685 1667 1040238 10678261 1176  4.27
XIAONG 0.96 0.67 870 7.44 124 069 82.76.14 157 -46.99
Blue-ray 1.07 0.75 627 699 12.591.70 74.2916.35 14.96 -6.52
COSMOS 144 129 552 364 374 045 477008 6.36 0.3
PENTIUM 1.12 054 493 17.71 7.77 2.07 59.5.83 1844 12.48
Ken-Buda 1.32 119 451 536 247 032 50.887.65 1494 7.13
DESANO 16 082 442 27.09 10.60.05 52374517 1612 4.09
CITIC 179 154 635 296 963 101 513649 3557 11.80
SHENSI 168 1.38 13.84 1548 17.52.13 49.3050.06 7.32 9.72
HALEY 1.35 093 399 727 535 099 47.745.56 1505 2.06

MAINE 1.36 0.75 275 1834 853 1.22 61.85.21 1645 2.24

WASH

gardening
Flying

Branch
Shires Man 2.69 1.96 2.81 492 415 0.62 25.68.47 21.84 0.90

BAOXIN 1.01 0.89 1993 4.69 461 172 79.58.42 1401 6.35
ZONKED 1.65 1.18 2.37 149 598 0.71 55.144.83 16.92 1.46

217 188 1270 919 341 105 285842 7.40 19.38

531 4.73 5.70 556 3.07 0.31 13.56.15 13.00 1.88
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Computation of eigenvalues, the contribution rate and the
cumulative contribution ratein deter mining the main ingredient

Here, 16 of Shanghai SMEs Business Cost data weilgzed in 2012
using SPSS statistical software automatically. Ttisdy, used the
SPSS 21.0 software to complete the operation. TNE Ksample
measured value reached 0.861 on the average andltleeby Bartlett
test of sphericity is 32.218. The statistical significance probability
value is 0.000, Bagozzi R P (1988) gives the stahd#&MO (KMO>
0.9: Good, 0.8 <KMO <0.9: Good, 0.7 <KMO <0.8: Aage, 0.6<
KMO <0.7): not suitable and KMO <0.5: not suitallegicating that
the data are relevant and more suitable for faanaitysis (Chemwt al.,
2005). The establishment of a factor loading masrighown in Table

3.
Table 3. Factor characteristic values, the contribution rate and the cumulative contribution rate
Component Total % of variance Cumulative%
1 3.829 38.291 38.291
2 2.569 25.694 63.984
3 1.577 15.765 79.750
4 0.888 6.883 88.633
5 0.611 6.115 94.747
6 0.342 3.421 98.169
7 0.079 0.787 98.956
8 0.073 0.725 99.682
9 0.030 0.297 99.979
10 0.002 0.021 100.000

As shown in Table 3, for the cumulative contribatiate of the
first three principal components of nearly 80%, #is obtained, that
is, the three main components of indicators arertato replace the
original 10 financial indicators, these three maamponents of the
indicators included the account information of thiginal 79.75%.

Tab.4 Factor loading matrix

Componentl Component2 Component3
X1 0.942 -0.033 -0.142
X, 0.942 -0.125 -0.161
X3 0.203 0.425 -0.592
X4 0.042 0.761 -0.072
Xs 0.000 0.848 0.175
Xs -0.018 0.962 -0.127
X7 -0.954 0.068 -0.117
Xg 0.960 -0.047 0.022
Xg 0.032 0.053 0.879

Xqc 0.421 0.372 0.584
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Load capacity factor;as the correlation coefficient R(z;) of the
original principal component index of;,xthe amount of factor
loadings reveals the degree of correlation betwdle@ main
components and the business cost ratio, the usewakyexplained
the main ingredient economic significance. In deiemg the choice
of m after the principal components, the key stefoiformulate the
economic interpretation of the main components, ihao give new
meaning to all the main ingredients. The principaimponent is a
linear combination of the original cost of doingsimess indicators.
The coefficients in the linear combination of tharigbles are of
different sizes, they are of both positive and tiggaln general, the
absolute value of the ratio of cost of doing busanén the linear
combination coefficients indicate the property dfeit main
ingredients to formulate a greater contributiontlie cost of doing
business if the rate of coefficient is quite fevaus is acceptable that
the main ingredient integrated several business$ rai® in nature.
The interpretation of the factors of economic imadlics are shown in
Table 5.

Table5. Inter pretation of indicators of economic factors of indicator s factors

Principal Greater load Inter pretation of indicators of economic
component index capacity factors
X1
X5 The impact of the external environme
Z1 X3 Policies and market-oriented  operation.

Xo Operational capacity

X1

X4

The impact and role of technological innovation.

22 §5 Innovation capacity
6

Z3 §7 Factor cost. Necessary cost savings capacity
8

In this study, the process of factor analysis shibwee intrinsic
relationship between the three main factors and libieindicators.
These three main factors influenced their indicattr organize as

shown in Tale 6.
Table 6. Main factorsisloading matrixes

Principal Variance The principal component factor loadings
component index  contribution rate greater load capacity indexes
Z1 34.656 X1, X2, X3, X9, X10
Z2 27.807 X4, X5, X6

Z3 10.685 X7, X8
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The first factor contribution rate is significantgrger. Most of the
larger load indicators and related status of tlygorés economies and
markets development includes three indicators: ‘fheportion of
social credit system (X1), the administrative feeome accounted for
the proportion of local general budget revenue (&2} local total tax
revenue/ GDP (X3)"; while market operation subsystecludes two
indicators: "expenditure/ GDP (X9) and the per tajpvestment in
fixed assets (X10)". They are all called governmant market
factors.

The second factor contribution rate is 27.807. Tebtgical
innovation subsystem has three indicators, nanyedpgle of patents
granted (X4), the number of people with professiolahnology
(X5), workforce training personnel (X6)". They che called as a
potential factor or technological factors.

The third elements factor cost subsystem has twbcators,
namely "average wage (X7) and fixed asset investmenthe
proportion of loans to finance (X8)". They are thest basic elements
of business costs, also known as elements of dterfa

Relational model between Z; and the initial index X, which creates a
primary component of theindex value table

The first step involves the factor loading matrotation, which gets
factor loadings rotated as shown in Table 7.

Table 7. Component Scor e Coefficient matrices

Component1 Component2 Component3
X1 0.251 -0.005 -0.075
X5 0.254 -0.030 -0.090
X3 0.065 0.185 -0.364
X4 -0.003 0.298 -0.032
Xs -0.025 0.324 0.125
Xe -0.021 0.377 -0.064
X5 -0.246 0.016 -0.088
Xg 0.250 -0.005 0.028
Xg 0.025 -0.005 0.557
Xic 0.080 0.133 0.383

In the second step, Based on Table 5, a model orcipal
component index between Zi and the initial indicatdi can be built
(Beltonv & Stewarttj, 2000):
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Zy = 0.251x1 + 0.254x2 + 0.065x3- 0.003x43-0.025 x53-
0.021x63-0.246x7 + 0.25%8 3-0.025%9 + 0.08x10

Z;=0.005x%1 3-0.03x2 + 0.185x%3 + 0.298x4 + 0.324x3B#0x6
+ 0.016x%73-0.005%x83- 0.005x%9 + 0.133x%10

Zz = 3-0.075x13- 0.09x2 3-0.364x33-0.032x4+ 0.125%53-
0.064x63-0.088%7 + 0.028x8 + 0.557x9 + 0.383x10

The third step, involves putting the data of Tablmto the above
equation to calculate index value of each factamponent of the
sample business cost in Shanghai enterprisespasish Table 8.

Table 8. each factor Index value on Business Cost of SME in Shanghai

Enterprise Z, Z, Z;
LEOBO Division 2.12253 1.43071 -0.96871
XIAON G -1.28672 -1.15184 -2.48199
Blue-ray -1.09255 0.48836 -0.00329
COSMOS -0.04700 -0.97931 -0.42748
PENTIUM -0.67901 0.89246 0.72293
Ken Buda -0.14728 -1.04478 0.41549
DESANO -0.35257 1.37216 0.40608
CITIC Health -0.0865 -0.15470 2.01947
SHENSI 0.01227 1.81431 -0.5135
HALEY -0.25847 -0.45084 0.36416
MAINE -0.63408 0.34383 0.51601
WASH gardening 0,86326 -0.05815 -0.39844
Flying Branch 2.21704 -1.11835 -0.20600
Shires Man 0.43537 -0.93154 0.86108
BAOXIN -0.79889 0.40496 -0.90396
ZONKED -0.26731 -0.85728 0.59815

Determination of the principal component index weights:
Calculating and sorting the overall perfor mance score
The first step: Based on Table 5, three new indisatised in the
evaluation performed poorly in the conversion, witticulated item |
indicators Dir i proportion enterprises index value

The second step: the main component indexes otdh=ilated
entropy valves and entropy weight are as showralnier9.

Table 9. Main factor s of loading matrixes

I ndex Z1 Z2 Z3 SUM

Entropy value 0.90254 0.87273 0.94640 2.72167
Entropy weight W 0.35015 0.45728 0.19257 1
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The third step is to build a model based on a cetmgmsive
assessment. The evaluation score is calculatedated according to
the name of the enterprise: LEBO Division, XIAO N @Glue-ray,
Manhattan, three Air Pentium, Ken Buda, DESANO, ICIT
SHENSI, HALEY, MAINE and, WASH gardening, Flying &mch,
Shires Man, BAOXIN, ZOKED. Congregation S constaocbres are
shown in Table 9 and ranked as follows: 16, 10,6145, 5, 9, 4, 12,
2,7,8,3,11, 13, Table 10.

Table 10. Compr ehensive evaluation scor es of Business Cost of SME in Shanghai

Enterprise name Svalue Ranking
LEBO Division 0.0000 1
XIAON G 0.05066 16
Blue-ray 0.03118 10
COSMOS 0.06906 14
PENTIUM 0.01257 6
Ken Buda 0.06906 15
DESANO 0.01257 5
CITIC Health 0.08338 9
SHENSI 0.05980 4
HALEY 0.09480 12
MAINE 0.10796 2
WASH gardening 0.06563 7
Flying Branch 0.06260 8
Shires Man 0.09984 3
BAOXIN 0.04924 11

ZONKED 0.03150 13

Evaluation and analysis

We put forward a comprehensive evaluation mode bosmness cost
of SME in shanghai with factor-entropy method. Amgrehensive
and sensitivity analysis procedure enhances tha$ysis by showing
what happens when the weights are changed witlvengimits. Its
basic principle to solve the existing problem canbe of anti-
empowerment, based on the sample of listed elacka@ompanies
ranking in the overall performance score (Table B@sically, in line
with the actual situation, it can be divided ini@ kvels. The area
defined by S is greater than 0.08 points or motechvare among the
top five: LEBO Division, MAINE, Shires Man, SHENSand
DESANO; S greater than 0.06 comprise of three aréast is,



49 (IIMS) Vol. 8, No. 3, July 2015

PENTIUM, WASH gardening and Flying Branch; S gredtean 0.05
comprise of two, namely CITIC Health and Blue-r8yis greater than
0.04 has two: HALEY and BAOXIN; S is greater tha@3comprise
of two, namely ZONKED and COSMOS; While S is ldsarnt 0.03 ss
Division have the highest evaluation score valaehigher than other
companies, which means that it has operationalbififyainnovation
capability and the ability to save a good levelligating that the
current state of development is good. As for tisé law of the Xiao N
G, the index is not ideal and its control of busmeosts is not ideal, it
is influenced by the government and the marketlatively large, it
has innovation ability, but the ability to save minimum.
Development of BAOXIN affected the markets, the guownent.
Moreover, it has the largest scientific and techgaal innovation. Its
position and size give an indication on the diffigwof the decision
problem. Main ingredients-entropy analysis is maibl/ screening,
with relatively few financial indicators to compmatsively reflect the
additional financial information. The method overses the cost of
doing business index of subjective weight limitaoand to some
extent, improves the quality of business cost ceamgnsive
evaluation of SME in Shanghai. Therefore, it camd sthat the
performance evaluation method is better and as,ssicbuld be
widely applied. Since the calculation of the enyrapdex is used in a
proportion of sample enterprises with sum of thmesandex, there is
no impact dimension and standardized treatment essalt of the
negative data, but the data required for transiatieed to be non-
negative during processing in order to avoid megess when
seeking entropy numbers (Johannes, 2011). In pehapplications,
combined with the actual situation can be corredtedadjust the
evaluation index system. Therefore, it can be Haad the evaluation
results more real.

The results provide a framework for companies asgarchers to
approach business cost in a more systematic wag/ fadtor- entropy
method function by measuring the index informatsire in order to
evaluate simultaneously, the accuracy and sizeagx information.
The more conservative numerical results of impantankings, which
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involve the more choices, can be viewed as fadiéptification under
a certain expected value. The aforementioned methitidiead to
intense information about business cost researtinie.

Conclusion

This study was carried out to evaluate the apptinabf factor-
entropy method on the cost of doing business foESM Shanghai,
which is an original multi-factors decision-makingethod. It
proposes the principle for the comprehensive evalmaof multi-
factor information such as price and precision, andets the
requirements of a variety of factors in decisiorking on information
for comparison. However, the proposals to helgheadevelopment of
SMEs and management of business costs were foutasistudy. In
general, this study shows that the rapid rise griicant commercial
facilities and land, labor costs in Shanghai aaddaction costs due to
government implementation of a number of practpallicies, causes
operational efficiency, market-oriented, and thgrde of information,
infrastructure and R&D capabilities and other aspdo improved
significantly, and to a certain extent, reducedbst of doing business.
Decision-makers preference information on the aafstusing the
system in Shanghai SME business performance eu@iuadf
economy, technology, policy and market environmkelp to provide
decision support. At the same time, the degreearket development
of the tertiary industry and high-tech manufactgrimdustries,
intellectual property rights and other aspects @&fDRcapabilities
increase in business costs, can be used as adltrdshenterprises to
begin.

Wherever the random study is involved, entropy natsused. The
main contribution of this study on business coghes provision of a
theoretical basis, and initially test the underyiassumptions, but
there are still some drawbacks. Several limitatiares acknowledged
here. From the methodological point of view, thisdy's limitation is
attributed to the data that rely entirely on quesrs. For example,
the cost of doing business relationship model tstyée constructed
in order to expand the scope of the study. In aulditthis article
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provides several number of factors that cannot kEasured by
statistics and they were not included in the assesssystem, thereby
affecting the comprehensive evaluation system, ipgnidirther study.

Further research in this area is required to yméiv and useful
insights.
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